y-ray spectrometer that is calibrated for its absolute detection efficiency with 22Na standards. The method is nondestructive of the sample, permitting the same sample to be studied by other experiments such as electron spectroscopy for chemical analysis (ESCA). X-ray fluorescence, an important tool for the determination of heavy elements, is of limited practical use for low-Z elements because of low fluorescence yields and large X-ray absorptive effects. A comparison of nitrogen found by our. proton activation method with that found by an independent but destructive combustion method gave an average percent difference of 14 9 6 for 17 samples analyzed over a concentration range that spans two orders of magnitude. Using realistic proton intensities and y-ray detection . ?
coefficients, Ke estimate a nitrogen detection limit of approximately 0.1 ]..lg/cm-, corresponding to 200 ppm in an aerosol sample of thickness 500 ]..lg/cm 2 .
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LBL-8446 INTRODUCTION'
The recent discoveries of the important role of atmospheric ,aerosols in the chemistry of the polluted urban environment have ied to Intensified research efforts to determine the origin and nature of these particles(l-S). This "f\ research has already shown that the majority of the mass of these particles is Q made up of low-Z elements such as carbon, oxygen, nitrogen, andsulfur(6-7).
Methods for the rapid and nondestructive analysis of'these elements in,atmospheric aerosols are not readily available. This paper will describe a new method, both rapid and nondestructive, for determination of nitrogen in aerosol particles.
This method is applicable to the other low-Z elements mentioned'and is presently in the development stage fOr those elements. e ra Ioactl ve ,ecay 0 t e " .-mIn is followed via its 0.511~MeV~nnihilation radiation.' Thetnethod offers a simple approach to the problem of nitrogen analysis in atmospheric aerosols and is appl icable to the routine analysis of ~hese particle's for nitrogen .
. The activation analysis method offers several advantages, niost of which'
are ideally suited t~aerosol analysis: (a) high sensitivity, (h) nondestructive LBL-8446 analysis, and (c) need for only a small amount of sample. A useful description of the charged-particle activation analysis method, including the pertinent equations, has been offered by Markowitz and ~lahony(8) .
argets. T e targets use to etermIne t e N p,a eXCItatIon unctIon were prepared by vacuum-evaporation of melamine, C3N6H6' onto O.OOI-inch aluminum foils. The combined uncertainties lead to an estimated accuracy in the absolute excitation function of about 5%.
Interferences. Two types of interferences must be, considered in an activation analysis using gamma-ray spectroscopy. The first type of interference is from the production of activities of similar half-life and gamma-ray energy to the activity of interest. Th,is type of interference can usually be minimized .. by use of high-resolution Ge(Li) detectors, but i t does present a potential problem in the experiment being described: Because the gamma-ray being counted is the O.5ll-MeVpositron annihilation radiation,there will be contributions to this photopeak from all other other S+.emi~ting nutlides that ~ay be created in the bombardment. This type of interference, however, ,has not been a serious
; .
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+ problem because the desired product, C, is by far the dominant 8. -emitting nuclide produced and is easily resolved in the decay-curve analysis.
The second type of interference which must be considered is the production of the radionuclide of interest from an element other than the one under analysis.
If the lIe radionuclide is produced from any element other than nitrogen, the amount of lIe produced is not proportional to the amount of nitrogen in the sample and an error in the analysis will result. It is important that all the possible interfering reactions be identified and their significance be determined. The possible interfering nuclear reactions of importance are listed in Table I there is no interference from carbon which constitutes a large fraction of the bulk aerosol. The only interfering reaction which cannot be eliminated by a 11 11 proper choice of the proton energy is the B(p,n) C nuclear reaction. This reaction has a threshold very similar to that of the reaction of interest.
Large concentrations of boron will interfere with the nitrogen analysis. It has been shown, however, that boron concentrations are at least two orders of magnitude lower than nitrogen concentrations in typical urbanaerosols(ll); therefore, boron is not a significant interference.
Aerosol Sample Analyses. Silver-membrane filters were used for the collection of the ambient aerosol. The aerosol loading was approximately 500 llg/cm 2 for a typical filter sample. Two filter samples were irradiated in a single stack at proton energies of 7.5 and 6.0 MeV. Aluminum foils were used to degrade the beam energy to the desired level. Following the "relative"
•• LBL-8446 method of activation a,nalysis:, we irradiated a melamine target, which was used analyzed for nitrogen and found to contain approximately 0.5 )lg/cm ; this is normally a very small known correction to the total nitrogen found.
Samples containing varying amounts of nitrogen were nondestructively analyzed using the proton activation method. The same samples were then analyzed for nitrogen using a destructive combustion method. The results of,these analyses are summarized in Table 11 . The samples can bedi vided into two groups, One group of samples was prepared in'the laboratory by depositing LBL-8446 silver-membrane filter. These samples correspond to the first nine listed in Table II 
xCltatlon unctIon or t e p,a reactIon. 
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Channel number XBL774-801 Figure 3 . Gamma-ray spectrum of an atmospheric aerosol sample mounted on a silver filter. The Sll-keV annihilation radiation and they-'-rays from the silver filter are identified. A Ge(Li) detector was used. 
